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Abstract 
Improving household energy efficiency is regarded as key to significantly curtailing domestic 
greenhouse gas emissions. Various policy instruments have been introduced to retrofit the existing 
domestic building stock in the UK; however, many fail to acknowledge the significant role that 
occupants’ lifestyle play in energy use. The research discusses the results of a survey questionnaire 
administered to the residents of one of the pilot CESP schemes in Aspley, Nottingham. Factors 
affecting domestic energy consumption are explored, some of which relate to the building design, 
while others are under the direct control of the occupants. Significant findings related to home 
performance, home energy use, and tenants’ lifestyle are investigated in the first phase of the 
research. The total number of responses to the survey represents 10% of around 900 properties 
eligible for the CESP scheme that have not been approached for the scheme uptake. It is evident from 
the survey results that the majority of the sample is aware of the basic energy-saving actions in 
everyday life but are not likely to take up the more difficult actions. In summary, retrofit programmes 
will reduce carbon emissions to some degree, whereas the bigger challenge is addressing habitual 
household energy consumption. 
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1.  Introduction 
Energy use in the UK domestic sector accounts for a significant proportion of total national energy 
consumption. In 2012 domes-tic energy consumption accounted for nearly 29% of the total UK 
consumption of energy products [1]. Statistics, as may be expected, show that a significant proportion 
of household carbon emissions are due to space and water heating [2] and it is estimated that these 
activities account for around 83% of energy consumed in homes [1]. At present, it is estimated that 
the annual consumption of an average UK household is approximately 16,500 kWh gas and 3300 kWh 
electricity [3], which accounts for almost 5.5 tonnes of carbon dioxide emissions per household, per 
annum [4]. The UK Government has set a target for the reduction of carbon emissions by 80% by 2050 
[1]. In order to meet the UK Government carbon emissions reduction targets, domestic emissions have 
to reduce by 17 MtCO2 per annum by 2050 [5]. 
 
Policies targeting newly built stock have failed to improve the UK’s current domestic energy situation 
by meeting short-and medium-term environmental targets. Of those government initiatives: Warm 
Front, Smart meters programme, Carbon Emissions Reduction Target (CERT), Renewable Heat 
Incentive (RHI), Community Energy Saving Programme (CESP), amongst others. Thus, retrofitting 
existing domestic stock is considered a major priority to significantly reduce carbon emissions from 
the domestic sector; the current vision is to upgrade seven million homes by 2020 [6]. 
The CESP is designed to target income-deprived homes in defined areas through a house-by-house, 
street-by-street approach. The CESP is particularly focussed on barriers to the uptake of energy 
efficiency measures in low-income areas and ‘hard-to-treat homes’.3 In the CESP target areas, there 
are barriers to implementing energy-efficiency measures for householders including lack of capital, 
lack of awareness, hidden costs and land-lord/tenant split incentives, among others. The scheme 
promotes a ‘whole house’ approach by installing a combination of measures that include internal wall 
insulation, loft insulation, replacing inefficient boilers, and fitting modern kitchens and bathrooms [7]. 
Those measures are delivered through partnerships between local authorities, energy companies, 
housing associations, and community groups. These partnerships have been designed to involve 
community-based organisations which are more engaged with their communities, alongside energy 
suppliers, thus facilitating the level of scheme uptake. 
Despite considering policy initiatives a potential instrument for driving pro-environmental and 
sustainable behaviour [8–13]; the probability for policy and programmes to control energy 
consumption within households is relatively low when it comes to people’s personal privacy and 
comfort concerning their own lifestyles and behaviour [14]. While there is evidence of a reduction in 
household carbon emissions in response to policy initiatives [15–18], this does not necessarily indicate 
that people are changing their way of life in order to lower their household energy consumption 
[12,19]. A significant implication to energy consumption behaviour is the ‘rebound effect’ [20] which 
may happen with energy efficiency improvements. With lowered energy consumption through, for 
example, energy efficiency measures, it has been mooted that cost savings (and as a result availability 
of more disposable income) could be diverted to other, equally environmentally damaging means such 
as purchasing more energy consuming appliances, increasing frequency of travel, purchasing of cars 
and so on [21]. Indeed, the UK Energy Research Centre predicts that the rebound effect could offset 
10–30 per cent of energy savings [22]. 
                                                          
3 1 According to the BRE (2008) report, a ‘Hard to Treat’ dwelling is defined as “one that, for whatever 
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Such implications have been discussed in previous studies, particularly those surrounding the 
feasibility of achieving the UK carbon reduction targets and the level of impact that policy might have 
on users’ behaviour to support achieving these targets [23–25]. Other studies [26–28] found that 
lifestyles, habits, and social-demographic characteristics have a direct influence on pat-terns of 
domestic energy consumption. Some of these implications are explored in the present study. The 
article presents an overview of the data collected and analysed regarding home performance and 
energy consumption, and occupants’ lifestyle and behaviour. It critically examines and reflects on 
some of the key findings from the survey, to explore how a sample of ‘hard-to-treat’ solid wall 
dwellings performed, and to assess trends of energy consumption of tenants of those dwellings. 
 
2.  Research context and background 
Household energy consumption is influenced by various societal factors (both internal and external); 
these comprise technological developments, economic growth, demographic factors, institutional 
factors and cultural developments (known as TEDIC factors) [29 as cited in 19,30]. These five general 
macro-level factors (TEDIC) form the societal context that inevitably influences individual behaviour. 
Furthermore, there are interrelated forces that drive household energy consumption behaviour which 
have been explained in several studies [10,11,19,31–33]. It has been noted that energy use depends 
on multiple factors within households, including the family size, lifestyle, energy consumption 
behaviour, and appliance ownership [10,11,19,31–33]. Nonetheless, the choices of individuals are a 
key factor in the process of energy consumption. What people are willing to do in the interest of the 
environment depends critically on life-course experiences, current life-course phase and physical 
infrastructure of households [34]. Significant energy use differences may also be observed between 
income groups and among ethnic cultures [11,35,36], besides attitudes, norms and beliefs which are 
very powerful energy consumption factors [8]. These are a few factors that dictate the demand for 
heating, cooling, and appliance use. However, it has been reported that full accounts of energy 
consumption determinants still do not exist [28]. 
It is inevitable that domestic energy-use determinants are inter-dependent and act within a range of 
combinations rather than additively according to each unique situation [33]. In order to encourage 
pro-social and pro-environmental individual behaviour, four key instruments were suggested by 
Gardner and Stern [36]: government laws, regulations and incentives; programmes of education, 
which attempt to encourage pro-social behaviour by giving people information and trying to change 
their attitudes; small social groups and communities, and the use of moral, religious, and/or ethical 
appeals. The first method, ‘government law, regulations and incentives’, is investigated in the present 
research as one of the potential instruments for driving sustainable energy consumption behaviour in 
the domestic sector. 
In the UK, climate change policy planning has been closely related to energy policy. During the last 
decade, the UK has set a major priority to achieve low carbon emissions and to secure energy supplies 
driven by three core objectives; climate change, energy security and fuel poverty [37]. Given its 
contribution to energy consumption and carbon emissions, it is considered that the UK’s domestic 
sector, consisting of both new and existing buildings, is a considerable domain where the 
Government’s 2050 carbon reduction targets can be partly met. 
The Building Regulations for new buildings set the target of zero carbon homes by 2016 and zero 
carbon buildings by 2019 [38]. The UK Government suggested a three-step policy approach to zero 
car-bon homes. These steps are: good fabric energy efficiency, on-site heat and power technologies, 
and allowable solutions for further carbon emissions reduction on site [39]. Thus, all new homes are 
required to have a mandatory Code for Sustainable Homes (CSH) indicating whether they had been 
assessed, and the performance of the home against the Code. The CSH extends on the Energy 
Performance Certificate (EPC), which has been mandatory since 2008 whenever a building has been 
built, sold or rented out. 
In order to help achieve this target through the existing domestic sector, the UK Government launched 
several initiatives and programmes in response to the diverse requirements of this sector. Primary 
among these is the Heat and Energy Saving Strategy (HESS), introduced in 2009 with a view to saving 
energy and decarbonising heating. The HESS incorporated several schemes such as the Car-bon 
Emissions Reduction Target (CERT), Feed in Tariffs (FiTs), and the Community Energy Saving 
Programme (CESP) among others [40]. The Aspley Super Warm Zone (ASWZ) has been chosen for the 
research as one of the 100 pilot CESP schemes in England, particularly in the East Midlands. It has also 
been specifically chosen for the investigation as, at the date of writing, no comparable research has 
been undertaken on ASWZ or any other CESP scheme in England. 
 
3.  Research methodology 
3.1.  Research aim and design 
The study investigates the interrelationships between home energy efficiency and performance, and 
household energy consumption patterns. The aim is to understand the physical and socio-economic 
variables that affect home energy performance and energy consumption behaviour of a sample of 
households prior to the CESP energy upgrade, and gauge the findings against a sample of households 
post energy upgrade. The main objective is to make recommendations to support successful delivery 
of current and future policy schemes related to energy efficiency in the domestic sector. 
The research adopts a ‘before-and-after’ design, which is a set of measurements taken from a group 
of respondents who are then subjected to an experimental variable before being measured again. In 
this case phase A is used as the control group whilst the experimental variable is the retrofit work 
done in respondents’ households under the CESP scheme surveyed in phase B. The samples of 
respondents are not the same; however, they are matched samples in that they are both within the 
eligible area of the Aspley ward, are social housing properties, comprise similar-sized, solid-walled and 
energy-inefficient houses, and are all eligible for the scheme. The socio-demographic analysis 
undertaken in the second phase of the survey also ensured comparable samples of respondents in 
both phases. Phase A of the research sought to understand residents’ attitudes and behaviour and 
explore how these related to home energy use and performance prior to the CESP upgrades in their 
dwellings. Phase B of the research sought to examine any detected changes in users’ energy 
consumption behaviour and home energy performance and to realise the effect of the programme 
implementation on occupants’ lifestyles and behaviour after their dwellings were upgraded. Phase A 
results and analysis are presented in this article, whereas phase B results will be presented elsewhere. 
 
3.2.  Case study: ASWZ, Nottingham 
The field work survey was completed in the ASWZ; a recently implemented CESP scheme in 
Nottingham. The ASWZ scheme was funded by Scottish and Southern Electric and Nottingham City 
Council. Nottingham Energy Partnership (NEP) worked in partnership with private landlords and home 
owners in the area as a local charity in Nottingham. The scheme specifically targeted three lower super 
output areas4 (LSOAs) within the Aspley ward in Nottingham [41]. Those LSOAs comprise the sample 
domain of the survey undertaken for this study. 
Regarding the physical characteristics of the properties surveyed, the dominant building style is 
vernacular to the 1930s style and building regulations. The properties are built with solid brick walls 
characterised by similar thermal properties, external surface area, insulation and air-tightness. All 
houses are either semi-detached or terraced, with an average of three bedrooms each. The internal 
layout of the majority of properties in Aspley comprises the kitchen and the living room on the ground 
floor, and bedrooms and one bathroom on the first floor. According to Nottingham City Homes (NCH), 
                                                          
4 LSOA – Lower Super Output Areas – are geographical areas of defined bound-aries, consistent sizes and 
similar social characteristics developed following the 2001 consensus to facilitate the calculation of Indices of 
Deprivation (Office for National Statistics). 
almost all houses have gas central heating (GCH) as their main heating system but with varying heating 
efficiency owing to the technical features of the boilers. Table 1 summarises the characteristics of the 
dwellings. 
 
3.3.  Questionnaire design 
The questionnaire was based on a scenario-building strategy aiming to map the personal constructs 
of a broad group of respondents. The aim was to undertake an analytical, relational survey which is 
less orientated towards representativeness and more towards finding associations and explanations, 
and less towards description and more towards prediction [42]. During the planning and design of the 
questionnaire, several studies performed in the UK concerning users’ behaviour with respect to 
domestic energy consumption have been referred to [15,17,43,44]. 
The questionnaire was prepared by the researcher and circulated between NEP and NCH 
representatives for feedback and suggestions on different aspects. The project team members were 
asked to advise on clarity of language used, question wording and order, and the flow between 
sections and questions. The researcher also wanted to ensure that all questions incorporated would 
provide useful information to each partner and would be as succinct as possible. The researcher had 
to assimilate all comments, and distil and refine questions accordingly before finalising the 
questionnaire; while ensuring all the previously mentioned pre-cautions had been considered and that 
the questions followed a logical and rational structure. Questionnaire A comprised five sections as 
shown in Table 2. 
 
3.4.  The sample 
The targeted sample for phase A was households eligible for the ASWZ scheme that did not receive 
official information about the scheme. This was carefully considered when devising the sample from 
the NCH register of eligible properties for ASWZ where a stratified sampling approach was used. 
Stratified sampling ensures an equal opportunity of each unit being selected for the study in relation 
to their proportion within the total population [45], in this case ASWZ-eligible households within the 
CESP target area in Asp-ley (3 LSOAs). In partnership with NCH and NEP, 224 households, which 
constitute around 25% of the ASWZ-completed households, were selected and approached in a door-
to-door survey approach. This approach ensured a reasonably high response rate, accurate sampling 
and minimum interviewer bias, while offering the bene-fit of a degree of direct contact. The total 
number of responses to the survey represented almost 10% of the total number of houses completed 
under the ASWZ scheme, at the time of writing. 
 
3.5.  Data production 
The data collected were entered to SPSS and the coding included identifying valid responses to the 
closed, semi-closed and multiple response questions. Each coded response category was used as a 
variable in SPSS for subsequent statistical analysis. Variables were grouped under three categories in 
SPSS; nominal questions, ordinal questions, and Likert-scale questions. The collected data were 
analysed to produce descriptive and frequency statistics were undertaken to compare levels and 
rationale for tenants’ energy consumption behaviour and home energy performance in the ASWZ. In 
order to address the specific aims of this study, the second and third sections of the questionnaire 
results along with significant correlations are hereby discussed; these are home energy use and 
performance, and tenants’ lifestyle and behaviour. 
 
4.  Results 
4.1.  Home energy use and performance 
This section includes the analysis of questions concerning problems in respondents’ homes, heating 
patterns, heating controls and trends in using them, and monthly utility bills. This part of the study 
forms an important basis to understanding tenants’ perceptions of their homes which might help 
inform trends of heating their homes, some aspects of their lifestyle and behaviour, and predict their 
receptivity to the upcoming ASWZ scheme. 
In response to physical problems in respondents’ homes, the two problems experienced most were 
the draught and cold, with 36% and 20% respectively always experiencing it, followed by mould and 
condensation at 17%; and finally problems with damp at 14% (see Fig. 1). Most respondents believed 
the cold and draught were due to the warped condition of the front and back doors, where 60% of 
the sample reported new front and back doors were crucial. This reflects people’s awareness of the 
direct impact the doors may have on draught and cold levels. 
With regards to questions concerning the main heating system in the household, 55% reported gas 
central heating (GCH) as their primary heating system, 33% of households reported having both GCH 
and electric fire(s) as their two main heating systems, while 7% reported electric fire(s) as the main 
heating system. The type of main heating systems reported in the questionnaire indicated 
considerable variation with the information provided by NCH, which suggests that 91% of the social 
housing in Aspley has GCH as the main heating system. 
The following aspect investigated was the energy used in the houses. Knowing the technical 
characteristics of the ASWZ dwellings (see Table 1), it was imperative to understand how residents 
heated their homes. Nearly 37% of households reported they heated most of the rooms most of the 
time while 20% heated all the rooms all the time. Households with these heating trends seemed to 
report less loft insulation being installed in their homes. This could either be due to not having any loft 
insulation done during their tenancy or due to their unawareness over the current situation of their 
loft insulation. Less loft insulation would imply greater heat loss through the building envelope. 
When exploring the results surrounding if, or how often, residents used the heating controls in their 
homes, only 33% of the sample reported they have all three heating controls; thermostatic radiator 
valves (TRVs), wall thermostat(s), and a boiler thermostat. Notably, 38% of households noted they 
have only one heating control, in most cases, the boiler thermostat. However, NCH asserts that the 
majority of dwellings in Aspley have all three heating controls fitted. 
In response to respondents’ priority for future home improvements, the order of priorities came as: 
first to a new bathroom followed by a new kitchen, while heating upgrading came as the third highest 
priority (see Fig. 2). This could possibly encourage people to sign up for the CESP intervention as it 
would provide those households with modern bathrooms and kitchens. 
 
A key point of investigation for this study was the average monthly utility bills for gas and electricity 
in response to the dwellings being categorised as ‘hard-to-treat’. Notably, the mean figures for 
monthly gas bills and monthly electricity bills have been found to be £51 and £50 respectively for the 
year 2011. This meant that, on average, a household in Aspley spends £100 per month on utility bills, 
which comprises a significant proportion of the income compared with the average annual income 
reported as less than £12,000 for almost 70% of the sample. The following section delves more into 
tenants’ lifestyles and behaviour trends in an attempt to relate these to their home energy use. 
 
4.2.  Lifestyle and behaviour 
In several studies [16,17,27], it was asserted that energy behaviour in households is undeniably 
associated with the general lifestyle. Thus, it was pertinent in this research to explore both; lifestyle 
trends of respondents and behaviour patterns related to energy use. As illustrated in Fig. 3, almost 
52% of the sample always uses their computers and laptops on a daily basis, while 42% watch 
television for more than 3 h a day. This may be due to the high numbers of unemployed and 
economically inactive respondents (45% in total) who might spend more time at home using their 
computers or watching the television, thus probably consuming energy through appliance use and 
heating their homes at a higher rate than house-holds with employed members. Another reason for 
the high rate of home appliance use might be that 60% of households include children and infants 
while 30% of households include members with a disability or ill-health who might also spend much 
of their time at home. 
Thirty three per cent of the sample always goes for walks, 10% practice sports/exercise and 3% report 
that they always or some-times cycle. Besides going for walks in leisure time, another reason why one 
third of the sample goes for walks could be due to low car ownership rates, where only 29% of the 
sample owns a car. Thus, most people walk or use public transport for their work or errands. It has 
also emerged that one fifth of the sample always reads books, while 7% help at the local school, 7% 
volunteer in community work, and only 2% volunteer in environmental initiatives. Many people in this 
area might be environmentally aware, but could not afford to support environmental activities or buy 
environmentally friendly products [46]. 
In response to questions about energy awareness and behaviour (Fig. 4), 82% of the sample always 
recycles their home waste while only 30% compost. This may be due to the consistent information 
campaigns run via media sources about recycling as opposed to composting, and also due to the 
accessible and available recycling facilities and stations provided by Nottingham City Council across 
the city. The Department for Environment, Food, and Rural Affairs (DEFRA) [47] reported that recycling 
rates for households rose by approximately 40% in 2008 in England over the previous year’s rate, 
which indicates that recycling has become more of a habit than a one-off action. Notably, the survey 
was undertaken before Notting-ham City Council introduced the bi-weekly bin collection initiative in 
2011. The following top actions always taken by respondents are to turn off unwanted lights, boil only 
water needed in kettle, and use energy-saving lamps, with 78%, 60% and 57% respectively. Besides, 
47% unplug unused equipment, while 45% wash clothes at lower temperatures. 
When analysing heating behaviour and heating trends, 32% always heat occupied rooms only, which 
also has a moderate correlation with ‘always using heating controls’. This relation shows that some 
people may understand how to use their heating controls and could be using them in an energy-
efficient way. However, it appears the majority require more knowledge and awareness with regards 
to how to use their heating controls. Thirty per cent always turn down their heating, whilst only 19% 
make more use of their programmers and 15% set their water thermostat lower. Another correlation 
appears between ‘heat occupied rooms only’ and ‘make more use of the programmer’ which might 
imply that people who always use their programmers do so effectively to heat occupied rooms only 
as opposed to those who never use them (13% of the sample). 
With regards to the reasons for taking any of the previous actions; saving money was the main reason 
73%, followed by save energy, due to habit, and environmental concern, which represented minor 
results. The results appeared similar to those in a previous study [28] where saving money came as 
the main reason for respondents’ willingness to change energy inefficient habits. This indicates that 
the first concern for most people is to save money, which proves that financial incentives (e.g. money, 
prizes, investment subsidies, reduction on income tax) could be effective in encouraging policy uptake 
and delivery besides the monetary savings from reduced energy bills [48–50]. 
When asked about whether they had ever received energy advice, 28% reported they received some 
advice from their suppliers through booklets and flyers, door-to-door sales, and via online energy 
trackers. On the other hand, the majority of respondents 72% mentioned they had never received 
advice concerning saving energy. However, it is not clear whether those who received advice actually 
acted on it; an issue which may require further research. Notably, in another study [28], it has been 
reported that 40% of respondents who received energy advice considered it useless. Thus, the 
subsequent question was concerned with whether they would like to receive energy advice. From 
open-ended questions in the survey, it appeared that many people had personal problems and 
concerns (e.g. illness/disability, unemployment, financial issues, among others) so they tended not to 
appreciate advice or suggestions on energy use. This could explain why more than half the 
respondents 53% would prefer not to receive any advice concerning energy savings, whilst 47% would. 
Of those who were interested in receiving advice, 65% preferred to receive it in written format such 
as leaflets and booklets, 25% preferred one-to-one sup-port in order to be provided with more 
comprehensive information, while the rest 10% preferred to receive information electronically. 
Interestingly, households who reported heating all the rooms all the time would like to receive advice 
on cutting energy use and bills. 
 
5.  Discussion 
Phase A of the survey has been conducted, with data collected and analysed to provide substantial 
findings and correlations concerning home performance and energy consumption behaviour of a pre-
CESP sample. The study shed light on aspects affecting home energy performance of a sample of 
residents in the ASWZ scheme geographic domain; dominant patterns of home energy use and some 
aspects of residents’ lifestyle and energy consumption behaviour. It aimed to understand tenants’ 
attitudes and behaviour in energy-inefficient homes and in so doing help develop suitable approaches 
to enhance the outcomes of retrofit programmes. It also explored appropriate means of 
communicating and disseminating energy advice and support based on participants’ responses to the 
survey administered. 
 
5.1.  Home energy use and performance 
Many tenants reported problems of cold and draught due to the warped front and back doors. In such 
a scheme which adopts a ‘whole house’ energy upgrade approach, it is a major downside that the key 
benefit of minimising heat loss from a heated house to the colder external environment by installing 
wall and loft insulation is reduced by heat loss through air infiltration via old and worn out doors. 
Another issue highlighted is the use of electric fires as a supplementary heating system. One of the 
main reasons for this may be that GCH could be quite costly to run in the long term due to continuous 
heat loss through the building envelope thus failure to reach comfort levels by GCH system alone [51]. 
As a result, electric fires might be used as a supplementary heating system, and also to boost heating. 
It was also noted that there appeared to be a considerable conflict between NCH reports on heating 
controls available to Aspley households and what tenants noted in their responses. This conflict may 
reflect a lack of awareness on the part of residents, both with respect to what is available within their 
homes and also of how controls are operated. 
Another important aspect that emerged from the survey was that the mean, combined electricity and 
gas bills constitute more than 10% of the majority of the sample’s income. This highlights the fact that 
many households could be experiencing fuel poverty where at least 10% of the annual income of those 
households is spent on fuel bills. Notably, the CESP scheme initially aimed to ensure that the annual 
savings in utility bills could be as high as £300 GBP per household [52], which would have helped 
house-holds significantly in this area – if achieved. However, the annual rise in energy tariffs, tenants’ 
inefficient use of heating controls, and patterns of energy consumption, challenge the full benefits of 
delivering the full potential of the scheme. It has also been reported that five out of six big energy 
suppliers have increased gas and electricity prices by between 6% and 11% in 2012, thus further 
diminishing the scheme benefits [53]. 
 
5.2.  Lifestyle and behaviour 
It is evident from the survey results that the majority of the sample take on the most basic energy-
saving actions in everyday life; such as turning off unwanted lights, boiling only water needed in kettle, 
use energy-saving lamps, among others. This might also reflect people’s concern about their fuel bills, 
which could be the key motivation for these actions. These findings may also indicate that the people 
who are relatively aware of a range of energy-saving actions might be receptive to other more 
significant ones (such as more efficient use of their heating systems), if they were provided with 
sufficient guidance. 
However, residents are less likely to use the heating and hot water controls to reduce energy use, as 
those might be more complicated. As indicated above, factors that form the basis of choices, habits, 
and values of individuals often dictate an individual’s decision to adopt environmentally sustainable 
behaviour, or not [8,32]. Personal carbon emissions from homes and transport account for almost half 
of the UK’s carbon emissions. Thus, personal choices people make in their everyday lives such as 
turning off lights, and using heating controls more efficiently have the potential to significantly 
contribute to the UK’s carbon emissions reduction targets [54]. 
In a study undertaken on UK social tenant users’ behaviour [17] in energy-efficient homes where 
energy efficiency measures had been installed; only 23% of tenants surveyed were using their heating 
systems ‘efficiently’, as designed. The majority were using them to suit their lifestyle and gain 
reasonable value, but not utilising the systems at optimum efficiency. This study underlined the fact 
that what appeared best to the tenants, delivering them new efficient heating systems, may well not 
equate to optimum usage of the systems from an efficiency point of view, and may not in turn deliver 
‘design level’ carbon savings [24]. The results from the present survey also indicate the crucial need 
to provide comprehensive energy advice and information to help people change their energy-
inefficient habits, despite the fact that probably only half the sample would be receptive to the advice. 
From the survey results, it has been shown that ASWZ residents were not receiving adequate advice 
and information with respect to using their heating systems controls; therefore this is an area that 
requires further attention. Notably, NCH and NEP together refurbished a show home in the heart of 
the Aspley area, up to CESP standards before the scheme was initiated, for ASWZ tenants to visit this 
show home and use it as a temporary resort while the upgrade work on their homes was in progress. 
This show home has also been set up as a source of information and raising awareness in the 
community of what the ASWZ scheme comprises. However, NCH and NEP reported that the show 
home has not been utilised as efficiently as it was planned for, with only a low take-up by tenants. 
Thus, raising awareness and disseminating information regarding energy-saving actions is crucial for 
meeting carbon emissions reduction targets. Tailoring information required to reduce energy 
consumption according to the specific requirements and characteristics of target groups has proven 
worthwhile in other studies [55]. 
 
6.  Conclusion 
The study explored the factors affecting energy used for space heating, some of which relate to the 
building design – such as the specification of the building itself including its structure, materials 
composition, envelope, and some of which are under the direct control of the occupant – such as the 
lifestyle and patterns of energy use. The research also examined possible impacts of the CESP policy 
on energy consumption behaviour, together with an investigation of how implementing the policy 
could possibly lead to successful delivery. Hence, in order to assess whether CESP can effectively 
deliver on its aims, it was crucial to examine a number of key areas relating to home energy 
performance, and tenants’ lifestyle and behaviour. 
As energy consumption is habitual; to achieve successful behaviour change, old habits need to be 
broken and new ones established supported by policy programmes. It should be noted that unless 
there was continuous stimulation and follow-up, changes in behaviour would tend to be short-term 
[28,56]. Policy signals may have a major influence on social norms, ethical codes and cultural 
expectations. Policies send important signals to consumers about the kinds of behaviours that are 
rewarded in society, the kinds of attitudes that are valued, the goals and aspirations that are regarded 
as appropriate, what success means, and the worldview which consumers are expected to adhere to. 
Policy formulation and decision making with respect to environmental actions tend to be complicated 
by a number of factors; physical, psychological, socio-economic, ethical, political, and conflicting 
interests of different stakeholder groups. Indeed, the complexity of environ-mental decision problems 
is such that they may appear to defy rational analysis, and efforts to develop environmental policies 
often encounter controversy [5,57]. However, while policies may be in place to encourage 
environmentally sustainable behaviour, the choice of short-term reward that originates from existing 
habits may override paying the consequences for the action. 
Another implication to effective policy delivery is the lack of transparency, where some policies such 
as the Carbon Emissions Reduction Target (CERT) and Renewables Obligations (RO) have been 
implemented in such a way that their benefits are not clear to the target audience [37]. This has been 
a main reason for the general unawareness of and disengagement of the public with the Government 
initiatives towards reducing carbon emissions. Consequently, a focus on the bottom-up approach in 
policy design, by actively engaging the public through more information dissemination and 
communication, could probably improve policy uptake and delivery. 
Notably, single policy tools have not proven successful enough in reducing domestic energy 
consumption; the most effective interventions for household action often incorporate a combination 
of behavioural, economic and engineering elements. It is worth noting that Gardner and Stern’s [12] 
four basic solutions for influencing consumption behaviour (mentioned previously) need to be 
carefully considered and integrated by policy and decision makers according to each target group and 
problem identified. Although the laws/regulations/incentives method may encourage individuals to 
behave in the public interest, the other three approaches encourage pro-environmental behaviour in 
other unique ways. 
Consequently, effective interventions should incorporate several policy tools devised, according to the 
problem and target group, to change behaviour. These interventions also require the use of social 
marketing that targets community and social norms through mass media appeals and community-
based initiatives. Interventions need to address all sectors and parties within society (individuals, 
communities and businesses among others) to ensure they encapsulate diverse interests. Besides, 
economic initiatives for delivering carbon emission reduction need to shift towards driving behaviour 
change to ensure successful policy delivery as highlighted in the most recent Sustainable Development 
Strategy [58]. However, environmental policy should not only focus on the economic instruments; it 
also needs to incorporate educational tools that would help develop politically aware and more 
engaged individuals [59]. 
Research has shown that a combination of tailored information, goal setting and feedback resulted in 
significant reductions of gas and electricity use [55]. In that study, a combination of interventions 
encouraged households to adopt some energy-saving actions (such as lowering thermostat settings, 
turning off the heating when absent, washing at lower temperatures) and resulted in higher 
knowledge and awareness of energy conservation behaviour. In the current study, the majority of the 
sample preferred to have advice communicated through leaflets and booklets. Thus, to prove 
effective; simple, innovative, and informative brochures should be designed as appropriate to the 
specific needs of target groups. 
Visual prompts are another means of driving sustainable energy consumption. Prompts prove 
effective in reminding people with repetitive behaviours that they may have the potential and ability 
to change their lifestyles to become more environmentally sustain-able. In fact, several studies have 
proven that prompts targeting specific behaviours have actually had a significant impact on promoting 
sustainable behaviour [8,60,61]. In a scheme such as the CESP, where houses are approached within 
the same neighbour-hood, activating the social norms among households by providing information 
and feedback, comparing between their energy performances, and awarding those who achieve the 
lowest levels of energy consumption could, in effect, improve the outcomes of such a scheme. It could 
also create a stronger link between the underlying concept of a ‘community’ scheme and the unique 
physical and social fabric of a community that may constitute a major strength for the scheme, if 
planned strategically. 
Hence, the options for encouraging behaviour change can be either through top-down initiatives; 
through policy instruments, economic benefits etc., or by bottom-up approaches; through education 
and information disseminated to individual households. Both approaches are required according to 
the target group and problem addressed, and both will entail benefits and drawbacks due to the 
complexity of energy consumption behaviour in the domestic sector. As the Aspley area in Nottingham 
is identified as one of the areas with multiple deprivations, delivering energy advice in the area would 
possibly encounter challenges owing to financial, social and cultural constraints. It is clearly recognised 
that with the variety of formats of information and advice that people reported they would prefer to 
receive, tailored information is indispensable. However, providing a household with information tends 
to result in higher knowledge levels, but not necessarily in behavioural changes or energy savings. 
Thus, consistent feedback and follow up should also be considered a crucial element of such a 
programme. 
Ultimately, retrofitting homes will only reduce carbon emissions to a certain extent; whereas the 
bigger challenge of addressing behaviour patterns of consumption needs to be tack-led if existing 
homes were to meet the carbon emissions reduction target. Users’ energy consumption behaviour 
and policy interventions will mean the difference between promising policy, and policy which in fact 
delivers on its aims for energy efficiency and car-bon emissions reduction. Further research needs to 
entail full and thorough examination of the barriers and opportunities hereby dis-cussed, to ensure a 
sustainable energy strategy for the UK housing sector. 
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Fig.1. Problems experienced in the home 
 
Fig. 2. Priorities for home improvement 
 
 
Fig. 3. Lifestyle patterns 
  
  
Table 1. Characteristics of dwellings in the ASWZ, Nottingham 
Type of dwellings Semi-detached / terraced 
Type and date of construction Solid brick wall (9” thickness), 1930s 
Number of occupants (mean) Three occupants / dwelling 
Layout Ground floor: living room, kitchen 
First floor: 2/3 bedrooms, bathroom 
Windows The majority (91%) have double glazed 
windows. The rest have a mix of single and 
double glazing 
Main heating system Gas central heating (GCH) 
 
Table 2. Questionnaire A sections and questions. 
Section 1 
General household information 
• Number and type of rooms 
• Main and secondary heating systems 
• Type of glazing and doors 
• General improvements made to date 
• Priorities for future improvements 
Section 2 
Home energy use and performance 
• Heating trends, heating controls available and 
frequency of use 
• Problems experienced (draught, cold, etc.) 
• Number and type of electric appliances owned 
• Average monthly utility bills paid 
• Whether they received energy advice 
Section 3 
Lifestyle and behaviour 
• Lifestyle pattern 
• Environmental actions 
Section 4 
Respondents’ awareness of the ASWZ 
• Expectations from ASWZ 
• If respondents would consider signing up for it 
• If respondents would be ready to contribute 
towards their home retrofit costs 
Section 5 
Socio-demographic information 
• Demographics of the household 
• Employment activity 
• Income 
• Car ownership 
• Health status 
 
